Pigeon liver phosphoprotein phosphatase: an effective activator of pyruvate dehydrogenase in tissue homogenates.
A fluoride-insensitive, non-metal-requiring pyruvate dehydrogenase phosphatase has been purified 730-fold from pigeon liver acetone powder and proven to be a convenient reagent for studies of pyruvate dehydrogenase complex and its activation (phosphorylation) state in brain and other tissues. This phosphatase is a cytoplasmic enzyme (Mr = 80,000), and fits the functional definition of a type 1 phosphoprotein phosphatase. The pigeon liver phosphatase can be used to activate pyruvate dehydrogenase complex in vitro in brain and other crude tissue homogenates. Addition of the cytoplasmic pigeon liver phosphatase to a homogenate from rat or mouse brain frozen in situ activated pyruvate dehydrogenase to levels comparable to that found in ischemic brain. The fluoride insensitivity of this phosphatase was used to develop a convenient technique for stopping the pyruvate dehydrogenase activation state in situ in cultured skin fibroblasts and then fully activating the complex in vitro in 5 min. The use of this phosphatase as a reagent can facilitate the study of pyruvate dehydrogenase activation defects in mammalian tissues including cultured cells in normal and disease states.